We study the transverse momentum spectra of identified pions (π -+ π +
Introduction
The statistical and hydrodynamic models predicted the existence of a hot and dense matter produced in the initial stage, which rapidly expands and cools down, ultimately undergoing a transition to a hadron gas phase [1] . A collective hydrodynamic flow developed from the initially generated pressure gradients results in a characteristic dependence of the shape of the transverse momentum (p T ) distribution on the particle mass, which can be described with a kinetic freeze-out temperature T and a collective expansion velocity β T [2] . The interpretation of Measurements in p-Pb collisions at LHC allow one to attribute the final state effects to the formation of hot QCD matter in heavy ion collisions [3] . The p T distributions and yields of particles of different mass at low and intermediate momenta of less than a few GeV (~ 3 -4 GeV) can provide important information about the system created in high energy hadron reactions. This is because a vast majority of the particles is produced in this soft region where a thermally equilibrated system is expected to be formed. The measurement of charged kaons is a significant tool to further understand the thermalization of the system and the mechanism of strangeness production in these collisions. In our previous analysis [4, 5] , we have studied the particle production in p-p and Pb-Pb collisions at LHC by employing the phenomenological USTFM approach. Significant collective flow effects were seen in both the cases which gave a support to the assumption of complete thermalization of the produced system in these collisions at LHC. It will therefore be interesting to study the medium properties of the system produced in p-Pb collisions which can be treated as the intermediate between p-p and p-Pb collisions. In order to address the particle production in the QCD matter produced in p-Pb collisions, a systematic study of the identified particles over a broad p T range is required. We, therefore in this analysis, have used the same phenomenological approach to reproduce the mid-rapidity (0<y<0.5) p T -distributions of identified particles produced in p-Pb collisions at the LHC energy of √s NN = 5.02 TeV. The model [4 -9] incorporates the effects of both longitudinal as well as transverse hydrodynamic flow in the produced system. We have taken care of the resonance decay contributions to a given hadronic specie.
Results and Discussion
The details of the model can be found from the references [4 -9] . Assuming that the system attains a thermo-chemical equilibrium at freezeout, the momentum distributions of hadrons, emitted from within an expanding fireball, are characterized by the Lorentz-invariant Cooper-
Where ∑ represents a 3-dimensional freeze-out hyper-surface and 'g = 2J+1' is the degree of degeneracy of the expanding relativistic hadronic gas. After incorporating the effects of resonance decay contributions, the final particle transverse momentum spectral shape takes the form
where / and 0 are given by 9 # /9 and 1/7, respectively. The invariant cross section will have the same value in all the Lorentz frames, i.e
The Figure 1 . In our analysis, we have assumed the mid-rapidity baryon chemical potential to be ~ 0, [5, 11] under the assumption of a baryon symmetric matter expected to be formed under the condition of a high degree of nuclear transparency in the nucleus-nucleus collisions at LHC energy, i.e Bjorken's approach. We employ the minimum χ 2 /dof method to fit the experimental data taken from ALICE experiment [12] . The p T -distributions are found to be insensitive to the value of σ (the width of the matter distribution) thus it is set equal to 5 in our model [5] . As shown in Figure   1 parameters with those obtained at RHIC [6, 7] indicates that the collective flow increases considerably where as the freeze-out temperature decreases significantly on going from RHIC to LHC energies. This fact is understood to be due to the large energies available for particle production at LHC which results in a larger collective flow and smaller freeze-out temperatures. While the spectra are mainly determined by thermal freeze-out temperature T and the transverse flow velocity β T 0 , the shape of the flow velocity profile also has some effect on the spectra, due to the non-linearity in the dependence of the spectral shape on the flow velocity. This is indicated by the different values of the velocity profile index n for the different particle spectra. The value of transverse flow velocity parameter n is found to decrease from lower mass particles to higher mass particles.
This trend was also observed in Pb-Pb collisions at LHC [5] . The transverse momentum spectra exhibit a broadening for heavier particles, which has also been observed in Pb-Pb collisions at LHC [5] and in Au-Au collisions at RHIC [7] .
This broadening of the p T spectra find their natural explanation in the collective expansion of the system [18] . 
